NF-κB controls four genes encoding core enzymes of tricarboxylic acid cycle.
NF-κB may promote tumor progression by altering cell metabolism. Hence, finding its target genes that are involved in cell metabolism is helpful for understanding its role in tumor growth. Here we discovered four metabolism-related target genes of this transcription factor. By analyzing a chromatin immunoprecipitation followed by deep sequencing (ChIP-Seq) data that characterizing the global binding sites (BSs) of NF-κB RelA in the TNFα-stimulated HeLa cells, we found that four genes that encode core enzymes of the tricarboxylic acid (TCA) cycle, including IDH1, IDH3A, ACO2, and SUCLA2, were multiply bound by this transcription factor. The subsequent bioinformatic analysis revealed that the NF-κB BSs contained many canonical κB sequences and the NF-κB-like DNA-binding motifs. Detection of ChIPed DNA with polymerase chain reaction (ChIP-PCR) also indicated that the NF-κB BSs were bound by NF-κB in both TNFα-treated HeLa and HepG2 cells. The reporter construct showed that the NF-κB BSs could activate the luciferase expression in cells in a NF-κB-specific manner. The quantitative PCR and Western blot detections demonstrated that NF-κB could regulate the expressions of IDH1, IDH3A, and ACO2 genes at both mRNA and protein levels and that of SUCLA2 gene at mRNA level in the TNFα-treated HeLa and HepG2 cells. Based on these investigations we identified the four genes as new target genes of NF-κB. The finding provides new insights into the role of NF-κB in cellular energetic metabolism, which may be beneficial for understanding the metabolic physiology of tumor growth.